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Abstract

On January 1, 1995, competition for intraL.~TA toll services began in California. Substantial
reductions of 40 percent to 50 percent in toll and carrier access prices (and offsetting increases in
basic exchange prices) accompanied the beginning of competition. This rate rebalancing was
based on the adoption of a toll elasticity of ·0.5 and a carrier access elasticity of -0.44 by the
California Public Utilities Commission. These values are considerably higher than the
elasticities submitted as evidence by Pacific Bell and GTE.

This paper measures the demand response to competitive entry and the price reductions, based on
results from the first full year. The particular questions that are answered include: (1) how much
has the market grown as a result of the price decreases; (2) how fast did the demand response
occur; and (3) how much market share did the new entrants win. Simple observation of monthly
data and the use of a standard diffusion mode! produce the following answeIS: (1) the long-run
steady state demand response is lower than that anticipated by the Commission's decision and is
consistent with the elasticity estimates provided by the telephone companies and (2) both market
demand growth and entrants' market share growth occUITed rapidly within the first few months.



I. INTRODUCTIoN

On January 1. 1995, services provided by local exchange carners (LECs) in California

were open to competition. I The California Public Utilities Commission decision that ordered

increased competition also restrUCtured the LECs' prices concurrently with allowing

competition.2 While a large array of services was subject to repricing, the most important

services were basic exchange access, intraLATA toll, and switched carrier access. The basic

residential flat rate was increased from $8.35 to S1125 for Pacific Bell and from S9.75 to

SI7.25 for GTE-CaHfamia, toU prices were reduced by about <15 percen4 and switched camer

access rates dropped by about 50 perc:nt.

Th:: rate changes were the result of a comprehensive and lengthy regulatory

investigation. The gene.."7l1 philosophy governing the rate design was "revenue neutI'ality"--the

rate changes should neither increase nor dec~s the LECs' net revenues.) Of particular

importance was tr.e amount of stimulation or repression produced by the price ct2I1ge.

IntraLATA toll de!I'.anci produc..'"'Ci the greatest interest and CODtroversy. Economists for the

LEes performed demand studies that produced price e~Jcities for the major services,

including toil elasticities in the -D.3 to -0.4 range: Representatives of other parties proposed

higher eIas-Jcities. based on fnrrastate estimates presented in Lester Tayior's first

I Certain services were not open to competition a! tJ1is time., including local exchange 'CMCe. The California
CommiSsion is currendy conducting several regulatory investigations with chc: object of open competition in all
telcrommunications mlllcetS by the beginning of 1997.

1 California Public Ulililies Commission, In the Matter of Alternative R:gulacary Fnmeworks for Local Exchange
Carriers, D.94-<19-065, Seplembcr 15, 1994. This decision i! commonly called the "lRD Del:ision.~

1 Pacific Bell and GTE-Califomia have been operating under pric: cap n:gulation since 1990. The starting prices
for price caps were 1989 rates. me revenue neutrality determination in the subsequent rate desiill investigation
was in terms of 1989 prices and \lolumC3, i.e., the rates that would have been chaseD had rate changes be...~ in
place at the beginning of price cap'.

• The tOll elasticities an: described in Gregory M. Duncan and Dcna.id M. Perri, "lntraLATA Toll Demand
Modeling: A Dynamic ADalysis of Revenue md Usage Data," Informanon Economics and Po/icy. Vol. 6, No.
2, 1994, pp. 163-178. nl':ixic Bell's demand analysis for basic residential exchange services is described in V
lcmy Hausm4l!, Timothy Tardiff, 31Id Ale:r:ander Belinfmce, "The Effects of the Bl'eUup of AT&T on
Telephone Penetration:n!he UailCct States," American Economic JUview. Vol 83. No.2, 1993. pp. 178-184.



telecommunications demand boole' or the elasticity of demand for interstate toll ~ervice, which

is about _0.7.6 The Commission's decision adopted an elasticity of -0.5 for intraLATA toll.

Proponents of Ute larger elasticities argued that the experience in other jurisdictions was

readily transferable to intraLATA toll calling. The crux of the argument was whether the

magnitude of the price response increases with the Ic:ngth-of-haul of the call. Even though the

advocates of transferring elasticities for long-haul calling relied on Professor Taylor's previous

research, he strongly asserted that elasticity increases (in magnitude) with the length-of-haul,

thus invalidating the proposed use of the elasticities from different contexts.

Another major issue was the functional fonn for applying the elasticity: constant (log

log) or linear. GTE·Califomia's model had a constant elasticitY specification and Pacific Bell's

was linear. The California Commission adopted the constant elasticity function for both

companies.

The functional fann issue was much more than mereiy academic. With the large price

changes ordered by the Commission. the constant elasticity specification produces a much

greater demand stimulation than does the linear model (for the same elasticity estimate). At the

45 percent price deaease ordered by the Com..'Ilission, the constant elasticity model produces

demand stimulation of 35 percent and a revenue reduction of 26 percent. In contrast, the linear

model produces demand stimulation of 22.5 percent and a revenue reduction of 33 percent Tn

turn, application of the constant elasticity mode! requires smaller price increases in other

services to meet the revenue-neutrality objective.

The remainder of this paper describes the result of the fIrst full year after the January

1995 price changes. The major conclusion is t1".at results to date are much closer to what the

LEes' models predicted than they are to the Commission's expettations. let alone to the

predictions of the proponents ofeven higher elasticities.

l Lester D. Taylor, Telecommunicattons Demond: A SlIT'Vey andCritiqlle. Cambridge: Ballinger, 1980.

• Joseph P. GattO, Jerry L..uJgin-Hooper. ?aul B. Robinson. and Holly ryan. "Interstate Switched Al:tC3S Demand
Analysis. In/amotion Economics Oila' Policy, Vol. 3. No.4. 19&8, pp.333-358.
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ll. DEMAND STIMULATION FROM 1995 lNTIuLATA TOLL PRICE
REDUcnONS1

A. Predicted Outcomes

For purposes ofrevenue-neutralrate rebalancing, the IRD Decision assumed \hc: fullowing:

• thaI the stimulation in toll volumes resuJting from the IRD toll price reductions would be
consistent with an elasticity of-0.5, appJied with a nonJineardemand curve.

• That Pacific would realize the full amount or this 3timulation, i.e .• it would maintain its
Pre-JRD 100% market share.

• That the volume stimulationWQuid hap~n immediately.

The IRD Dedsionreduced [011 revenues by about $748 million from the 1989 revenue base of

52.208 billion. However, since a surcredit of about 11.4 percent was applied to pre-IRD toll bills, the

effec:ive revenue base was about S1.96 billion (2.11 x (1 • O. J14). Therefore, the expected reduction

in post.1RD revenues is about 25 percent of the effective base of pre-IRO revenues including

stimulation.s

The average price reduction ordered by the !RD decision can be c31cufated from the 25

percent revenue reduction ordered by the decision and a nonlineardemand mcdc:l with an elasticity of

.0.5.9 The average price reduction is computed as follows1o:

New Price
Old Price

I

= (New R.evenue)/7;
Old ReveTfUe

where c is the elasticity. Inserting the numerical values,

1 These results arc based upon worle performed by Pacific Bell reported in DeclsraOon of Dr. Timocby J. Tardiff
and Profcwr Lc3t:cr D. Taylor, EJthibit B of Joint Petition ofPac:ific Bell and GTE California for ModifiC!tion
of D.94~9-06.S, August 28, 1955 and a subsequent update described in Declaration of Dr. Tunothy 1. Tardiff,
Jalluary 19, 1996.

I Pos1-IRD fCVC'nUC3 ofSl.46 billion (S2.11 billion - SO.7S billion) ale 7S percent of the effective pre-IRD revenue
·base: ofS1.96 billion. Thus the reduction in revenue is alxlut 2S percent.

9 If data were available. pre- and ;mst.IRD price indices could be calculated and the price change could be
computed directly. The acrua1l'llte design was very complicated, with rate reductions varying by rate element,
the imroduction of new discount pbns, and the like. Thus, the approach based on expected revenue redUctions
produces a practical indirect estimate of the average price reduction.

10 The formula follows from (1) the facllhat:he revenue eluticity i! (I + c) for 1I. constant elasticitY model and (2)
invcning the revenue function to solve for price.



New Price
Old Price
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( I )

== (2.2088 • 748M)~~) = 0.56
1.968 -)

This formula produces an average price reduction of about 44 percent. because the new price lS 56

percent of the old price.

The volume stimulation (in minutes) produced by a 44 percent average price reduction and a.

nonlinear demand curve can be derived from the following formula:

New Volume = (New price)t
Old Volume Old Price

Inserting the numerical values,

New Volume = (1 - 0.44/'"J = 1.34
Old Volume

Thus. volume stimulation supposed by IRD is 34 percent.

In contrast, Pacific's elasticity study. produced by Professor Jerry Hausman. predicts much

less stimulation from a 44 percent price decrease. The Hausman study produced an average elasticity

of -0.28. applied as a linear modeL" With a linear model, the stimulation follows from the familiar

formula:

Stimulation = Percent price change x e

Using a 44 percent price change.

Stimulation = -0.44 x • 0.28 = O. J25

produces a stimulation of 12.5 percent under the Hausman model. In tenns of revenucs,lRD predicTS

that Pacific will experience S3 iO million in increased revenues. based on the 1989 revenue bese. This

II This elasticity represents a weigbted average of Hausman's separately calculated business MTS. WATS. and
residence MTS elasticities, as weH as elasticities for OPH, coin, and calling card services. The weighted average
was calcOIlacedas follows: e - L: w,ei , where the w's arc revenue weights artd the C'S ue the service-specific
elasticities. Separate elasricitics were calculated for (I) busil1C3$ outbound loll !er'Vic:es (MTS and WATS); (2)
residence 1011; and (3) Other toll services (coin. operator-ba:lci1ed,and calling card).
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is about S234 million more than the Hausman model predicts, where in both cases. no competitive

losses are considered.

The elasticity from the linear Hausman model can be converted into an equivalent elasticity

that can be used with the nonlinear demand Gurve adopted in IRD Decision. The equivalent elasticity

is found by solving for the value of e that produces 12.5 percent volume stimulation from a 44 percent

price decrease, using the nonlineardemand curve. Specifically,

lVew Volume = (New Price)"
Old Volume \ Old Price

Solving for e produces the following:

LN( New Volume~
Old Volume)

e = LN( New Price1
Old Price)

= LN(l.125} = -0.20
LN(1 - 0.44)

That is, an elasticity of -020, applied with a nonlinear demand model gives the same 12.5 percent

volume stimulation from a 44 percent price reduction as does Professor Hausman's model.

B. First Year Results

On January [, 1995, the toll prices ordered by the IRD decision took effect and competing carriers

started offering intraLATAtoll services. The results through December 1995 are shown in Table 1.
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Table 1: Post-IRD Toll Market Rt!ults

, Month IXC Pacific .Market
Shan: Growth Growth

I January 1995 ' 3.0% 3.7% 6.9010
[
I

4.1% I uw, 6.3%February 1995

March 1995 5.0% 4.80/1) 10.3%

April 1995 5.3% 2.9% 8.i%

May 1995 5.5% 6.4% I 12..5%

June 1995 5.5% 5.9% 12.1%

July 1995 5.4% 7.4% 13.5%
:

August 1995 5.5% i.6% i 13.9% ,

September 1995 5.5% 5.9% 12.2%

October 1995 5.7% 9.6% 16.2%

November 1995 6.0% 8.6% 15.6%

December 1995 6.1% 6.90AJ I 13.9%

The first column shows IXC growth in intraLATA toll share since IRD went into effect.

These figures are based on IXC IOXXX call volumes, which are recorded by Pacific's billing system.

The second column shows Pacific's toll volume growth. compared to the same month of the prior

year. These data are thus adjusted for seasonal variations. The third column shows toll growth for

the entire industry. compared to the same month ofthe prioryear.

.Table I sho\\'S the total market growth (Pacific plus !Xes) has reached. as high as 16.2

percent over the previous year. This figure must be adjusted to arrive at the IRD price

stimulation factOr, because the growth rates shown in Table 1 include the effel:ts of all growth

inducing factors, e.g., population growth, growth in the economy, etc., in addition to the IRD

price change. A conservative estimate of the effect of these other factors is given. by the

average annual toll volume growth rate for the 19905 of about 2 percenL 12 Removing this

12 Apart from lllodefiln: changes in the sum'Cdit, imraLATA toll priCc:I were virtually C'OI1$UIl1t over thi5 time
period. Therefore. the average grow1tt me~ as a proxy for nen-price effects.
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'"business as usual" growth from the 1995 growth produces a maximum adjusted growth rate of

about 14.2 percent (October) and average for the last sixth months of 122 percent

A comparison of the 1995 results With what was anticipated by the IRD decision also

requires an assessmen! of how far along customers are in adjusting to lower toll rates. i.e.,

whether the current market growth rate is at the long-nut (or steady-sta!e) outcome. The data in

Table 1 show a pattern of immediatc markcr growth that appears to have leveled off quite

quickiy. Thus, the average 12.2 percent growth due to price rec.uetions for the last sixth months

is likely to be close to the ultimate steady-state growth.

A typical diffusion mode! is Wlcd to determine whethe. current results are close to the

steady state. tJ A diffusion model has the following equation.

K
Growth Rate, =

(l + e-«)

where "K" is the estimate afthe steady state growth rate and "r" is the nmnberofmonths into the"

post-[RD era. Nonlinear least-squares applied to the data in Table 1 (adjusted to remove

"'business-as-usual growth"), produces a steady state growth (UKj ofabout 12.8 percent which is

only slightly higher than the 12.2 percent adjusted average growth. rate for the last haifof 1995.

[n summary, the results to date are close to the long-ron outcome expected from

Professor Hausman's analysis, and appear to be close to the steady-state. Thus, the 34 percent

market stimulation anticipated by the IRD decision now appears very unlikely and overstates

Professor Hausman's and my current estimate ofthe steady-state by a multiple ofabout 3.

C. Competitive Losses

Table 1 also shows :hat the IXes attained an immediate market share of 3 percent,

which has since climbed to 6 percent. In contrast, during 1985, the first full year in which any

appreciable amount of equal access was a.vailable, AT&T lost only 3 percent of its interstate

IJ Professor Jerry Hausman estimated a more complex diffusion modell. using a longer time ,cries and corrections
for autoccrre!aticn. His estimaJes of the steady st31e demand and the diffiuion race (K and b) were almost
identical to the results obtained from the simpler specifJQUioD repor1Cd here.
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market share. Under the conservative assumption that that share bas leveled ~tT at about 6

percent for the foreseeable futme, the revenue shortfall is at least $73 million (based on 1989

base volumes, adjusted for demand stimulation).

In. DEMA."lD STIMULATION FROM 1995 SWITCHED ACCESS PRICE

REDUCTIONS

A. Predicted Outcomes

The IRD Decision reduced switched access revenues by about S167 million and eliminated

the carrier common line (eel) charge, which reduced revenues by an additional 5189 million from

the J989 revenue base of 5677 million (including eCL revenues). However, since a surcredit of

about 31.9 percent was applied to pre:-IRD carner a.ccess bills, the effective revenue base was about

$461 million (6n x (I - 0.319)). Therefore, the expected reduction in post-IRD revenues is about 30

percent of the effective base ofpre-IRD revenues including stimulation.

A reasonable approximation of the price change that can be inferred from the 30 percent

revenue reduction is obtained by inserting the numerical values into the formula for the new !=rice we

previously used (and using the adopted switched a~ess elasticityof-0.44):

, I ,

New Price (677M - 167M - 189A-I1)L .. -'J..j.j) •= - 0.)2
Old Price 461M

Thus formula produces a price reduction ofabout 4.8 percent. because the new price is 52 percent of

the old price.

The volume stimulation (in minutes) produced by a 48 percent average price reduction is

given by the formula for the nonlinear demand curve with an elasticityof-0.44.

Insertingthe numerical values.

New Volume
= {l - O.4~}-'J.u = 1.33

Old Volume

Thus, volume stimulation supposed by IRD is 33 percent.

In contrast. Professor Hausman's switched access elasticity swdy predicts much less

stimulation from a 48 percent price: decrease. The Hausman study produced an elasticity compatible

with the Decision's nonJineardemand curve of -0.16. The stimulation that results from a 48 percent

price reduction is the following:
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New Volume
Stimularion = . 1 = (1 - 0.48;-0·16 - 1 = 0.11

Old Volume

That is, the Hausman model produces a stimulationof 11 percent. In tenns of revenues. IRD predico..s

that Pacific wiJI experience 580 million in stimulation. based on the 1989 revenue base. This is $53

million more than the Hausman model predicts, where 1n both cases, no competitive losses are

considered.

B. Flnt Year Results

On January 1, 1995, the switched access prices ordered by the IRD decision took effect.

The results through December 1995 a..-e shown in Table 2.



TablE 2: Post·)RD Switched Acccss Results

Month Volume Gro\\l1h

January 1995 10.5%

February 1995 6.&%

March 1995 12.6%

April 1995 14.0%

May 19951 12.9%

June 1995 14.0%
I

: July 1995 18.9%

August 1995 10.3%

September 1995 I 17.2%

October 1995 10.2%

November 1995 17.1%

December 1995 12.5%

Table 2 show Pacific's intrastate switched access volume growth (exclusive of the volumes

associated with the 1oXXX intraLATA minutes considered earlier), compared to the same month

of the prior year, thus removing the effects ofseasonal variations.J4

Table 2 shows volume rapidly grew by over 10 percent by March and has fluctuated

around the average of 14 percent for the last 10 months. The growth reached as high as 19

percent (July) over the previous year. These: figures must be adjusted to arrive at the IRD pric::

stimulation factor, because the growth rates shown in Table 2 include the effects of all growth

inducing factors, e.g., population growth, grolJ,rth in the economy. etc.• in addition to the 1RD

price change. An estimate of the effect of these other factors is given by the average volume

growth for intrastate dCCess from 1993 to 1994 (prices were virruslly constant from 1992

through 1994) was about 6 per~'"nt. Removing this "business as usual" growth from the 1995

14 The IOXXX volumes are excluded becaus~ (I) growth should be measured over common 5el'\llces (intra-swe
inrerLATA) and (2) the3e volumes Me ~lrcarly iru:llJdcd .in the analy:si~ of intraLATA toll.
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growth produces an adjusted average growth rate: (due to the price decrease) of about 8 percent

for the last 10 months and a maximum rate of 13 percent for July 1995.

A comparison of the 1995 results with what v.as anticipated by the IRD decision

requires an assessment of how far along customers are in adjusting to lower taU rates, i.e.,

whether the current market growth rate is at the long-run (or steady-state) outcome. Again, a

diffusion mode!. estimaterl with nonlinear least squares, is used to estimate the ultimate steady

state growth indicated by the data in Table 2. The steady state gro\\thr·Kj is about 8.5.

In summary, switched access demand growth appears to be close to the steady state.

Indeed. the: maximum year-over-year growth occurred in July, with growth for the later months

somewhat lower. The results show that if anything. Professor Hausman t s long-run steady state

of 1-1 percent is higher than the 8.5 percent stimulation implied by 1995 data. Thus, the 33

percent market ~timulation anticipated by the IRD decision now appears very unlikely and

overstates stimulation by a multiple of more: than 3.
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IV. SUM~lARY

This evaluation of the post-IRD intraLATA toll market strongly suggests that the long-run

price response of California's consumers is much closer to what Pacific proposed tban what was

adopted in the IRD decision.

On the 19&9 revenue base. the annual toll revenue shortfall from the incorrect fRO elasticity

and from the: disregard of market share losses is as follows.

• Elasticity impact: $234 million

• Market share impact: $73 million

• Tctai: 5300 miIJion

In addition. only about one-third ofthe switChed access demand stimulationanticipated by the

IRD decision now seems likely. Thus. the $80 million anticipated by this stimulation is too large by

about 553 million (213 x 80). Finally, the JRD decision inc:iuded Sl 09.2 mimon of increased costs

("implementationCoSls") associated with the increases in toll and switched access volumes (D.94-09

065. p. 170). Because actual stimulation appe:us to be about only one-third as large (for both toll and

switched accessj as the amount anticipated in the decision. the: implementation costs should be

reduc:d propor!ionat~lyto $36.4 milfion. Tnat is. implementationcosts are likely to be S72.8 million

less that the amount adopted in the IRD decision.


